Optimized dialysis and protease inhibition of sputum dithiothreitol supernatants.
Dithiothreitol (DTT) is commonly used to liquefy induced sputum samples before assessment of cytology, but causes reduction of disulfide bonds and denaturation of proteins. To process sputum supernatants containing DTT to enable quantification of cytokines and chemokines. A standard solution of 22 pooled chemokines and cytokines was incubated with DTT at the concentrations used during sputum liquefaction and then dialyzed under 20 different denaturant and redox conditions. After incubation of the standard solution with DTT there was loss of detectable protein mediators on immunoassay, but optimized dialysis permitted recovery of chemokines to 96 +/- 4% and cytokines to 91 +/- 6%. Optimized dialysis of DTT supernatants from subjects with asthma covering a range of severities (n = 35) was performed in the presence of a cocktail of protease inhibitors and demonstrated significantly elevated levels of the chemokine CXCL10 (IFN-gamma-inducible protein-10), CXCL8 (IL-8), and CCL3 (macrophage inflammatory protein-1alpha); with lower but significantly elevated levels of CCL2 (monocyte chemotactic protein-1), CCL11 (eotaxin), and CCL5 (regulated on activation, normal T-cell expressed and secreted) in severe asthma. In sputum from subjects with severe asthma there were also significantly elevated levels of IL-4, IL-5, IL-13, tumor necrosis factor-alpha, IL-6, granulocyte-macrophage colony-stimulating factor, and IL-12(p40). The technique of optimized dialysis and protease inhibition of sputum DTT supernatants aids the detection of chemokines and cytokines. The detection of elevated levels of particular sputum chemokines and cytokines in individual patients may provide a rationale for specific therapies.